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TITLE: COMPOSITI9NS CONTAINING ELASTOMERS AND 

NON-CARBONATED METAL-CONTAINING COMPLEXES 



FIELD OF THE INVENTION 
5 This invention relates to compositions comprising an 

elastomer and a~ non-carbonated hydrated metal-containing 
complex. These compositions are particularly useful as 
coating compositions for protecting metal from corrosion. 
Methods of coating metal surfaces and coated metal 
10 surfaces are also disclosed. 

BACKGROUND OF THE INVENTION 
Over the years ^ numerous efforts have been made to 
protect metal from corrosion. In the automotive industry, 
undercoating comprising asphaltic mastics have been used 

15 to protect automobile underbodies. Such coatings do not 
have adequate durability over the long term. They fail 
because, on hardening, and as they age, they tend to crack 
and lose adhesion to the metal substrate, exposing the 
metal to the corrosive environment. 

20 Numerous other compositions for coating metals to 

enhance their appearance and/or provide protection against 
corrosion are known in the art. One type of composition 
useful for coating metals is a hot-melt coating 
composition comprising a non-carbonated magnesium- 

25 containing complex. Magnesium-containing complexes and 
coating compositions comprising these complexes are 
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described in numerous patents, particularly 

those of Forsberg, for example, U.S. Patents 

4,094,801 
4,253,976 

5 4,260,500 

4,322,478 
4,322,479 and 
Reissue 32,235. 

A rust-inhibiting composition comprising a complex of 

10 a metal having a valence of from 1-4 and a drying oil is 
disclosed in U.S. 3,925,087. 

U.S. Patent 4,150,192 discloses a sprayable hot-melt 
rust inhibitor which comprises a petroleum sulfonate 
complex comprising a calcium or magnesium sulfonate in a 

15 non-volatile diluent oil, and which complex further 
optionally comprises calcium or magnesium carbonates and 
oxidized petrolatum; a microcrystalline wax; a particulate 
filler consisting of vaxious inorganic metal-containing 
materials; and a hydrocarbon derived thermoplastic resin 

20 containing carbon-to-carbon unsattxration therein. 

Higgins et al, in U.S. 4,728,578, teaches a modified 
non-Newtonian colloidal disperse system comprising a 
mixture of at least one metal-containing non-Newtonian 
colloidal disperse system and at least one hydrogenated 

25 block copolymer of a vinyl aromatic monomer and an 
aliphatic conjugated diene. 

Many of the coatings described in the above-mentioned 
patents provide improved performance compared to coatings 
derived from asphalt mastics. However, they often, under 

30 certain circumstances, still fail to provide durable, 
long-lasting coatings. 

Often the problem of durability can be resolved by 
preparing coating materials that are relatively soft at 
ambient temperatures. Such soft coatings, when left 

35 undisturbed except for exposure to the atmosphere or to a 
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corrosive environment are generally fairly durable and 
long-lasting. A problem arises when parts coated with 
soich soft coatings are handled. Such soft coatings will 
not withstand handling by mechanical or manual means. 
5 When handled, such a coating material tends to transfer, 
creating an untidy and often hazardous environment or 
interferes with the operation of mechanical devices coming 
into contact with the coating material. Another serious 
problem is the loss of coating material results in reduced 
10 protection for "the coated metal wherever the coating is 
removed from the coated object. 

The problem of poor handling characteristics can be 
overcome by adding certain materials such as crystalline 
waxes to the hot-melt rustproof ing composition. 
15 Unfortunately, improved handling characteristics are often 
obtained at the expense of other necessary properties. 
Frequently, harder coatings so obtained, while displaying 
acceptable handling properties, do not possess the 
necessary durability characteristics. That is, when a 
2 0 part coated with such a material is exposed to sharp 
impacts such as being struck by road debris, or to an 
abrasive environment, the coating will frequently crack 
with the attendant loss of coating material. Illustrative 
of such an environment is an automobile underbody exposed 
25 to normal winter conditions in a northern climate. Under 
such conditions, the automobile underbody is exposed to 
water, snow, ice, corrosive materials applied to the road 
to improve traction, and the like. 

Accordingly, it is desirable to provide a coating 
30 material which displays good corrosion inhibiting 
properties, which is not readily damaged or transferred 
when handled and which coating material has adequate 
toughness to withstand exposure to impact and abrasive 
environments . 
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SUMMARY OF THE INVENTION 
The present invention describes a composition 
comprising 

(A) an elastomer; and 
5 (B) at least one non-carbonated hydrated 

metal-containing complex of: 

(B-1) at least one metal-containing reagent; 

and 

(B-2) at least one acidic organic reagent or an 
10 ester or an alkali metal cr alkaline earth metal salt 
thereof; wherein (B-1) is in stoichiometric excess to the 
acidic organic reagent. 

In a further embodiment of the invention f the 
composition is a hot-melt composition. Other embodiments 
15 of this invention include methods for coating metal 
objects with the compositions of the invention and the 
coated metal objects. 

Thus, it is an object of this invention to provide 
novel compositions • 
20 Another object is to provide novel hot-melt 

compositions . 

A further object is to provide methods for coating 
metal objects with the compositions of this invention. 
Still another object is to provide metal objects 
25 coated with the compositions of this invention. 

Another object is to provide a composition useful for 
coating metals to protect the metal from corrosion. 

Still another object is to provide a hot-melt 
composition useful for coating metals to protect the metal 
30 from corrosion which coating is not readily damaged or 
transferred when the coated metal object is handled. 

A further object is to provide a hot-melt composition 
useful for coating metals to protect the metal from 
corrosion , which coating resists cracking or loss of 
35 adhesion when subjected to impact or an abrasive 
environment . 
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A further object is to provide a hot-melt composition 
which has improved low-temperature durability and adhesion 
properties when said composition is used to coat a metal 
object. 

5 Another object is to provide metal objects protected 

against corrosion. 

Other objects , advantages and features of this 
invention will become apparent to those persons skilled in 
the art upon reading the details of this invention as more 
10 fully set forth below. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
As mentioned hereinabove, the present invention 
relates to a composition comprising (A) an elastomer; and 
(B) at least one non-carbonated hydrated metal-containing 
15 complex of (B-1) at least one metal-containing reagent; 
and (B-2) at least one acidic organic reagent or an ester 
or an alkali metal or alkaline earth metal salt thereof; 
wherein (B-1) is in stoichiometric excess to the acid 
organic reagent. 

20 Several terms are used herein, which terms are 

defined hereinbelow. The term "hydrocarbyl" is used 
herein to include substantially hydrocarbyl groups (for 
example , siabstantially hydrocarbyloxy , etc . " , as well as 
purely hydrocarbyl groups. Such groups may also be 

25 described as "hydrocarbon" groups, and may be used 
interchangeably unless the context clearly dictates 
otherwise. The description of groups as being 

substantially hydrocarbyl means that they contain no 
non-hydrocarbyl substituents or non-carbon atoms which 

30 significantly affect the hydrocarbyl characteristics or 
properties of such groups relevant to their uses as 
described herein. Substituents which do not significantly 
alter the hydrocarbyl characteristics or properties of the 
hydrocarbyl group containing components of this invention 

35 will readily occur to those skilled in the art. 
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The term "hydrocarbyl" is not intended to infer any 
particular structure or valence. Thus, for example, a 
"hydrocarbyl" group may be alkyl, alkylene, aryl, aralkyl, 
alkaryl, etc. The nature of particular hydrocarbyl groups 
5 referred to herein will be apparent to one of ordinary 
skill in the art. 

The term " elastomer " is intended to define a 
substance that can be stretched at room temperature to at 
least twice its original length, and after having been 
10 stretched and the stress removed, returns with force to 
approximately its original length in a short time. 

A material which is "thermoplastic" is defined as 
having the property of becoming soft when exposed to heat 
and returning to its original condition when cooled to 
15 room temperature. Thermoplastic is distinguished from 
thermoset in that a thermoset material solidifies or 
"sets" irreversibly when heated. 

A hot-melt material is a solid which quickly melts 
upon heating, and then sets to a firm consistency on 
20 cooling. This is distinguished from a material which may 
be present in a solvent and which does not solidify or set 
until a substantial amount of solvent has evaporated. 

Some of the components useful in preparing the 
compositions of this invention, as well as some of the 
25 reactants employed in the preparation of the components, 
are described as oil soluble or dispersible. By oil 
soluble or dispersible is meant that an amount effective 
to provide the desired concentration can be dissolved, 
dispersed or suspended in oil. Usually, this means that 
30 the material can be dissolved to the extent of at least 
about 0.001% by weight in oil. 

Other terras will be defined as needed throughout the 
Detailed Description of this invention. 

(A) The Elastomer 
35 Elastomers useful in the compositions of this 

invention are substances that can be stretched at room 
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temperature to at least twice the original length, and 
after having been stretched and the stress removed, return 
to approximately the original length in a short time. 
This is the definition which appears in ASTM Special 
5 Technical Publication Number 184 entitled "Glossary of 
Terms Relating to Rubber and Rubber-like Materials", 
published by The American Society for Testing Materials 
(1956) . These elastomers include materials falling in the 
general class of natural and synthetic rubbers. 
10 Numerous elastomers are known in the art including 

acrylic elastomers, diene elastomers such as polyisoprene, 
chlorosulfonated polyethylene, fluorinated elastomers, 
natural rubber and synthetic rubbers such as butyl rubber, 
ethylene-propylene rubber , neoprene , nitrile rubber and 
15 styrene-butadiene rubber , copolyether-ester elastomers , 
clef in-ester elastomers , styrenic elastomers , olefin 
copolymer elastomers, diene-olefin elastomers, copolyester 
elastomers, polyurethane elastomers, polyether elastomers, 
polyester-amide elastomers, olef in-maleic anhydride 
20 elastomers, styrene-maleic anhydride elastomers, and alloy 
elastomers comprising at least one member of the above 
group of elastomers along with at least one other member 
of the above-listed group or with another polymer, or 
alloy elastomers comprising a combination of polymers 
25 which as an alloy display elastomeric properties. 
Numerous synthetic rubbers are known in the art including 
those described at pages 450-451, Volume 8 of Kirk-Othmer, 
"Encyclopedia of Chemical Technology" , 3rd Edition , John 
Wiley & Sons (1979) and at page 403 of G. G. Hawley, "The 
30 Condensed Chemical Dictionary", 10th Edition, and in 
numerous other publications. These publications are 
hereby expressly incorporated by reference herein for 
relevant disclosures contained therein. 

Particularly useful are elastomers wherein the 
35 elastomer comprises a block copolymer. For purposes of 
this invention, a block polymer is a high molecular weight 
polymer whose molecules are made up of alternating 
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sections of one chemical composition separated by sections 
of a different chemical nature, or by a coupling group of 
low molecular weight. Often, the elastomer comprises at 
least three polymeric blocks. A preferred elastomer 
5 comprises a styrenic elastomer wherein said styrenic 
elastomer is a block copolymer containing polymeric 
styrene or polymeric alpha-methyl styrene blocks separated 
by polymeric diene or polymeric lower-olefin blocks • 
Preferred styrenic elastomers are those comprising 

10 polymeric styrene blocks and polymeric conjugated diene 
blocks. Another preferred styrenic elastomer is one 
comprising polymeric styrene blocks and 

CO (polyethylene-polybutylene) blocks. Another preferred 
elastomer comprises a diene-olefin elastomer wherein the 

15 elastomer comprises polymeric isoprene and polymeric 
isobutylene blocks. Especially preferred is wherein the* 
elastomer comprises a polymer substantially free of 
olefinic unsaturation • By substantially free of olefinic 
unsaturation means that the polymer contains less than 5 

20 percent/ more preferably less than 1 percent of 
carbon-carbon bonding as olefinic unsaturated bonds. 
Preferably, the elastomer is free of olefinic 
unsaturation. For purposes of this invention , aromatic 
unsaturation / that is, unsaturation appearing in, for 

25 example, a benzene ring or in naphthalene rings is not 
considered olefinic unsaturation. When it is desired to 
reduce olefinic unsaturation, this can be accomplished by 
means well known in the art, such as hydrogenation / for 
example, hydrogenation employing hydrogenation catalysts. 

30 Particularly preferred elastomers are those wherein 

the elastomer comprises a block copolymer wherein the 
block copolymer comprises hard and soft regions. The hard 
and soft regions generally occur in single polymer 
molecules although "alloys" comprising mixtures of 

35 polymers are known which display properties such as those 
possessed by the above-described polymers . Basically, 
these preferred elastomers comprise hard, glassy or 
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crystalline domains existing with soft domains either in a 
triblock or multiblock copolymer, or in a partially 
miscible blend* 

Especially preferred is when the elastomer comprises 
5 a thermoplastic elastomer. Thermoplastic elastomers are 
polymeric structures that soften or melt at elevated 
temperatures, but, when cooled, recover the physical and 
chemical properties of the original resin. Thermoplastic 
elastomers have both the properties of thermoplastic 
10 resins and elastomers as defined hereinabove. That is, at 
normal temperatures they can be stretched with good 
elastic recovery. Since they . soften at higher 

temperatures, they are useful in hot-melt compositions. 
When cooled, they recover their original physical 

15 properties. 

Thermoplastic elastomers possess a physical network 
obtained from two mutually incompatible phases which 
coexist by chemical bonding in a specific relationship 
allowing stiff molecular segments to serve as physical 

20 cross-links. A soft segment with a glass transition 
temperature (T^) below room temperature is chemically 
linked at either end to a hard segment having a T^. above 
room temperature. As mentioned hereinabove, thermoplastic 
elastomers are particularly useful in the compositions of 

25 this invention, especially when the composition of this 
invention is intended for use as a hot-melt coating 
composition which can be readily handled, either manually 
or mechanically, and which coating composition displays 
improved impact and abrasion resistance, particularly at 

30 low temperatures. Numerous thermoplastic elastomers are 
known. Exemplary thermoplastic elastomers include 

ethylene-vinyl acetate copolymers such as Elvax 210 from 
DuPont, various styrenic elastomers such as styrene- 
butadiene , styrene-isoprene , styrene-co (ethylene-butylene) 

35 block terpolymers such as those marketed by Shell Chemical 
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Company under the trade name Kraton® and polyisoprene- 
isobutylene such as Polysarbutyl 402 from Polysar Company. 

(B) The Non-carbonated Hydrated Metal-containing Complex 

Hydrated metal-containing complexes (B) useful in 
5 this invention may be neutral or overbased materials, 
which terms are described in greater detail hereinbelow . 
The complexes (B) may be salts, coordination complexes 
comprising a central atom or ion and organic ligands, or 
may be overbased complexes as described hereinbelow. 

10 Preferably, they are overbased complexes. These materials 
are hydrated; that is, they include molecules of water 
incorporated into the metal complex. Usually the water is 
present associated with some or all of the metal in (B) . 
The terms "neutral" and "normal" as applied to metal 

15 salts herein refer to metal salts of organic acids wherein 
the acid is reacted with a stoichiometric amount of a 
metal base. 

The terms "overbased", "superbased" , and 
"hyperbased", are terms of art which are generic to 

20 well-known classes of metal-containing materials. 
Overbased materials have also been referred to as 
"complexes", "metal complexes"-, "high-metal containing 
salts", and the like. All of these terms may be used 
interchangeably in this specification and the appended 

25 claims, Overbased materials are characterized by a metal 
content in excess of that which would be present according 
to the stoichiometry of the metal and the particular 
organic compoxind reacted with the metal, e.g., a 
carboxylic or sulfonic acid . Thus , if a monosulf onic 

30 acid. 
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ls neutralized with a basic metal compound, e . , 

magnesium oxide, the "normal" metal salt produced will 

contain one equivalent of magnesium for each equivalent of 
acid, i.e. , 



However, as is well known in the art, various processes 
are available which result in a product containing more 

10 than the stoichiometric amount of metal. These products 
are referred to herein as overbased materials. Following 
these procedures, an acid or an alkali or alkaline earth 
metal salt thereof can be reacted with a metal base and 
the product will contain an amount of metal in excess of 

15 that necessary to neutralize the acid, for example, 4.5 
times as much metal as present in the normal salt which is 
a metal excess of 3.5 equivalents. The actual 

stoichiometric excess of metal can vary considerably , for 
example, from about O.T equivalent to about 30 or more 

20 equivalents depending on the reactions, the process 
conditions, and the like. The overbased materials useful 
in the compositions of the invention will generally 
contain from about 3.5 to about 4 0 or more equivalents of 
metal for each equivalent of material which is overbased. 

25 In the present specification and claims the term 

"overbased" is used to designate materials containing a 
stoichiometric excess of metal and is, therefore, 
inclusive of those materials which have been referred to 
in the art as overbased, superbased, hyperbased, etc., as 

30 discussed supra. 

The terminology "metal ratio" is used in the prior 
art and herein to designate the ratio of the total 
chemical equivalents of the metal in the overbased 
material (e.g., a metal sulfonate, carboxylate , phosphate 

3 5 or phenate) to the chemical equivalents of the metal in 
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the product which would be expected to result in the 
reaction between the organic material to be overbased 
(e.g., sulfonic, carboxylic, or phosphorus acid or a 
phenol) and the metal-containing reactant (e.g., 
5 hydroxide, barixim oxide, etc.) according to the known 
chemical reactivity and stoichiometry of the two 
reactants. Thus, in the normal magnesium sulfonate 
discussed above, the metal ratio is one, and in the 
overbased sulfonate, the metal ratio is 4.5. Obviously, 

10 if there is present in the material to be overbased more 
than one compound capable of reacting with the metal, the 
"metal ratio" of the product will depend upon whether the 
number of equivalents of metal in the overbased product is 
compared to the nxamber of equivalents expected to be 

15 present for a given single component or a combination of 
all such components. 

(B-»l) The Metal-containing Reagent 

The metal-containing reagent (B-1) is selected from 

those reagents which, when reacted with component (B-2) , 

20 described hereinbelow, will provide non-carbonated 

hydrated metal-containing complexes when subjected to 

reaction conditions described in greater detail 

hereinbelow. Reagents (B-1) include the oxides, hydrated 

oxides, hydroxides, alkoxides and halides of alkaline 

25 earth metals, aluminum, titanium, zinc and iron. Reactive 

species of boron such as boric acid (H B0-) and B^O , etc. 

-3 3 2 3 

and of silicon, such as SiCl^, are also considered useful 
and are considered "metal-containing reagents" for the 
purposes of this invention. Preferred metal-containing 

3 0 reagents are those containing alkaline earth metals. Most 
preferred are those containing magnesium. 

It is important that component (B-1) be reactive with 
component (B-2) to form the non-carbonated hydrated 
overbased metal-containing complexes used in this 

35 invention. Such reagents will be apparent to those of 
ordinary skill in the art. To illustrate this 
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requirement , one may consider magnesium oxide as a 
particular example. Magnesium oxide exists in an inactive 
(dead-burned) and a hydratable "reactive" form, also known 
as "light" magnesium oxide, and the latter is the one 
5 which is useful in this invention. Mixtures of the 
"reactive" form with minor amounts of the "dead-burned" 
form may also be used. Hydrated metal oxides, for the 
purpose of this invention, are metal oxides which are 
associated with ^ater in an amount less than that required 
10 for conversion to the metal hydroxide. As so defined, 
"hydrated metal / oxides" may be mixtures of various 
proportions of metal oxide and metal hydroxide and its 
exact chemical nature is not critical to this invention • 
Typically, the amount of water present in "hydrated metal 
15 oxide" is at least about 0.7 mole per mole of the oxide. 

The metal alkoxides, especially the lower aikoxides 
(i.e., those in which the alky 1 groups contain 7 carbon 
atoms or less) are equivalent to metal oxides and 
hydroxides for the purpose of this invention; they are 
20 hydrolyzed by water to metal hydroxide under the 
conditions described hereinafter. 

The equivalent weight of component (B-1) is its 
molecular weight divided by the valence of the metal. For 
example, for magnesium oxide, the equivalent weight is 
25 one-half its molecular weight, since magnesium is a 
divalent element. 

(B-'2) The Acidic Organic Reagent or Ester or Salt Thereof 
Reactant (B-2) is at least one acidic organic reagent 
or an ester of an alkali metal or alkaline earth metal 
30 salt thereof. 

The metal salts are usually neutral metal salts of 
various organic acidic compounds such as phosphorus acids, 
thiophosphorus acids, sulfur acids, carboxylic acids, 
thiocarboxylic acids, phenols and the like. Such acids 
35 and the salts prepared therefrom are described in greater 
detail hereinafter and in U.S. Reissue Patent 32,235, 
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which is hereby incorporated by reference. The 
preparation of neutral metal salts of various organic 
acids is well known in the art, and many neutral metal 
salts are available commercially. Examples include 
5 neutral magnesium and calcium mahogany sulfonate, neutral 
sodiiim and calcium naphthenates and dialkyl-sxibstituted 
naphthenates , etc . 

Reactant (B-2) may also be an organic acidic 
compound. Among suitable acidic compounds are the 

10 carboxylic and sulfonic acids. These acids include many 
of those known to be susceptible to overbasing and 
especially many of those disclosed in a number of U.S. 
patent numbers such as 2,616,904; 2,695,910; 3,312,618; 
3,746,643; 3,764,533; 3,629,109 and the aforementioned 

15 Reissue patent 32,235. These patents are incorporated by 
reference herein for the disclosTore of suitable acidic 
reagents. Phosphorus acids are also useful as component 
{B-2) . Such phosphorus acids include tirvalent and 
pentavalent- acids, e.g, , organo phosphoric, phosphonic or 

20 phosphinic acids, or thioanalogs of any of these. Useful 
phosphorus acids are described in the aforementioned U.S. 
Reissue number 32,235 which is expressly incorporated 
herein by reference for relevant disclosures in this 
regard. 

25 Also useful as component (B-2) are esters of the 

acids previously described. The suitable esters include 
those with monohydric alcohols and polyhydric alcohols. 
When an ester is used as component (B-2) , it is converted 
to the metal salt of the free acid during the reaction 

30 with component (B-1) and water. Useful esters are 
described in U.S. Reissue patent 32,235. 

The preferred compounds for use as reactant (B-2) are 
the above-described sulfonic and carboxylic acids , 
especially those having an equivalent weight of about 

35 3 00-500 . The sulfonic acids are most often used, and a 
particular preference is expressed for alkyl aromatic 
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sulfonic acids and more particularly for alkyl benzene 
sulfonic acids . 

Mixtures of the above-described compounds are 
contemplated for use in this invention. Particularly 
5 preferred are mixtures of metal complexes of alkyl benzene 
sulfonic acids with fatty acids and with carboxylic acids 
formed by oxidation of hydrocarbons such as petrolatxam. 
Accordingly, mixtures of the various reactants may also be 
used in preparing mixtures useful in the compositions of 

10 this invention. 

A preferred characteristic of component (B) is that 
it is oleophilic. This means it is soluble or at least 
stably dispersible (as defined herein) in oil or similar 
non-polar organic liquids such as hexane, Stoddard 

15 Solvent^ toluene and the like. While component (B) need 
not be oil-soluble, it is preferably oil-soluble for the 
purpose of this invention. Likewise, reactant (B-2) need 
not be oil-soluble. Oil-soluble sulfonic and carboxylic 
acids, and phosphorus acids and salts and esters thereof 

20 are preferred for the purpose of this invention. 

Preparation of the Non-carbonated Hydrated Metal- 
containing Complex (B) 

The metal-containing complexes of this invention are 
prepared by merely blending the components described 

25 hereinabove and heating the resulting blend at a 
temperature above about 30°C, often within the range of 
from 40**C to about 120*'C. A third component {B-3) , water, 
is present if necessary to convert a substantial portion 
of component (B-1) to metal hydroxide or hydrated metal 

30 oxide. The amount of water present, if any, is at least 
sufficient to hydrate a substantial proportion of 
component (B-1) calculated as metal oxide. In most cases, 
it is necessary that water be present in the reaction 
mixture. When water is present, it is important that the 

35 water remain in the blend during substantially the entire 
period of preparation of the metal-containing complex, and 
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the maximum temperature thereof should be adjusted 
accordingly. Said water may be present in the liquid or 
vapor state, i.e., as liquid water or as steam. The 
temperature of the reaction during preparation of the 
5 metal-containing complexes will generally range from about 
30**C up to the decomposition temperature of any of the 
reactants. It is generally found that when the reaction 
is conducted at atmospheric pressiire, the preparation is 
conveniently carried out at temperatures ranging between 

10 3 0-125 ^C. At higher temperatures, superatmospheric 

pressure is usually necessary. Most often, a maximum 
temperature of about 100 ''C is convenient. 

Component (B) may also comprise an additional 
component (B-4) . Materials useful as component (B-4) 

15 include substantially inert, normally liquid organic 
diluents. The r:erm "substantially inert" as used herein 
is intended to mean that the diluent is inert to chemical 
or physical change under the conditions in which it is 
used so as not to materially interfere in an adverse 

20 manner with the preparation, storage, blending and/or 
functioning of the metal-containing complex in the context 
of its intended use. For example, small amounts of a 
diluent can undergo minimal reaction or degradation, which 
while technically discernable, would not be sufficient to 

25 deter the practical worker of ordinary skill in the art 
from making and using the invention for its intended 
purposes. 

Component (B-4) may also be a solid material 
including crystalline waxes and non-crystalline waxes. 

30 Such solid materials particularly include hydrocarbon 
waxes, including natural hydrocarbon waxes such as 
petrolatum, paraffin and olefin waxes and synthetic 
hydrocarbon waxes such as polyethylene and other 
polyolefins. Also contemplated is the use of other waxy 

35 materials such as waxy alcohols such as C« aliphatic 
alcohols. Resins other than the elastomers (A) also may 
be used. 
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Component {B-4 ) may also comprise mixtures of any of 
the above ingredients . Component (B- 4 ) may be 

incorporated into component (B) during formation of 
component (B) from its individual reactants or nay be 
5 added after component (B) has already been formed. In 
another embodiment, component (B-4) may be added as a 
separate ingredient when combining components (A) and (B) . 
More often, component (B-4) serves as a diluent, organic 
carrier or solubilizing agent for reactant (B-2) "during 

10 preparation of component (B) . In this case, the 

temperature of the preparation of the metal-containing 
complex (B) may be controlled to some extent by the nature 
of component {B-4) . That is, if component (B-4) is a low 
boiling material such a naphtha, hexane, etc., the 

15 reaction temperature will normally tend to be directed 
towards the lower end of the above-stated ranges. The 
temperature may be somewhat higher (e.g., about 95-150**C) 
when component {B-4) is entirely or predominantly a solid 
at ambient temperature. 

20 The order of addition of the various components is 

not critical. It is often convenient to first combine 
components (B-1) and (B-2) and, if used, component (B-4) 
and subsequently to add component (B-3) , water, either all 
at once or incrementally. It is also found convenient to 

25 prepare an initial mixture containing only a relatively 
small proportion of component (B-1) (e.g., about 5-10% of 
the total amount thereof) and to add the remainder at a 
later stage , typically during or after the addition of 
water , when water is used . The hydration reaction is 

3 0 often exothermic . Accordingly , water is usually added 
over a period of time to reactants B-1 and B-2. 

The metal-containing complexes of this invention, 
when prepared as described herein, are often conveniently 
obtained as thickened compositions, i.e., viscous liquids 

35 or heterogeneous dispersions in the form of greases or 
gels. V7hen component (B-4) is predomihantly solid, a 
"hot-melt" material may be obtained. 
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A method which is frequently advantageous for 
incorporating relatively large amounts of metal while 
making possible the formation of a homogeneous solution or 
dispersion in mineral oil or the like is to prepare the 
complex in the presence of ammonium hydroxide, which may 
be prepared from ammonia and the water present as 
component (B-3) . The amount of ammonium hydroxide 

required is small, generally less than about 10% by weight 
based on the we :;er present. Insoluble materials can then 
be removed by c..luting with a non-polar volatile organic 
liquid such as hexane or naphtha, centrifuging, and 
stripping the volatile liquid, or by equivalent means. 

Another method for clarifying the metal complex for 
use in mineral oil, which may be employed in addition to 
15 or in place of preparation in the presence of ammonium 
hydroxide, is to add water or an acidic or basic reagent 
after preparation of the complex. The acidic or basic 
reagent may be organic or inorganic; suitable ones include 
sodium hydroxide, potassium hydroxide, airanonium hydroxide, 
20 triethanolamine, tartaric acid and citric acid. The 
amount of water or acidic or basic reagent is generally 
less than about 10% by weight of the magnesium complex 
system. 

The molecular structures of the metal complexes of 
25 this invention are not known and are not a critical aspect 
of the invention. The magnesium complexes are, in 

general, most conveniently defined in terms of the method 
for their preparation. 

The following examples illustrate preparation of 
30 non-carbonated hydrated metal-containing complexes of this 
invention. 

Example 1 

A blend is prepared of 135 parts of magnesium oxide 
and 600 parts of an alkylbenzenesulf onic acid having an 
35 equivalent weight of about 385, and containing about 24% 
unsulfonated alkylbenzene . During blending, an exothermic 
reaction takes place which causes the temperature to rise 
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to 57 ®C. The mixture is stirred for one-half hour and 
then 50 parts of water is added. Upon heating at 95 for 
one hour, the desired magnesium oxide-sulf onate complex is 
obtained as a firm gel containing 9.07% magnesium. 
5 Example 2 

Magnesium oxide, 600 parts, is added to a solution in 
478 parts of Stoddard Solvent and 244 parts of mineral oil 
and 308 parts of an alkylbenezenesulf onic acid having an 
equivalent weight of about 430 and containing about 22% 
10 unsulfonated alJcylbenzene- Water, 381 parts, is added and 
the mixture is heated under reflux for 15 minutes. It is 
then cooled to room temperature, yielding the desired 
magnesium oxide-sulf onate complex in the form of a gel. 

Example 3 

15 A mixture of 204 parts of the alkylbenzenesulf onic 

acid of Example 1, 88 parts of mineral oil and 515 parts 
of Stoddard Solvent is prepared, and 320 parts of 
magnesitmi oxide is added, followed by 420 parts of water. 
The mixture is heated at 95-100®C, with stirring, until 

20 gelation occurs. The excess water (about 300 parts) is 
removed by azeotropic distillation to yield the desired 
magnesium oxide-sulf onate gel. 

Example 4 

A mixture is prepared of 1106 parts of water, 54 
25 parts of magnesium oxide, 425 parts of the 
alkylbenzenesulf onic acid of Example 2, 495 parts of 
mineral oil and 856 parts of Stoddard Solvent. An 
additional 781 parts of magnesium oxide is then added and 
the mixture is slowly heated to 52-55 ""C. There is then 
30 added 30 parts of tetrapropenyl succinic acid and 37 parts 
of a black pigment. Upon screening and cooling, the 
desired composition containing the magnesium 

oxide-sulf onate gel is obtained. 

Example 5 

35 A blend of 600 parts of the alkylbenzenesulf onic acid 

of Example 1 and 225 parts of magnesium oxide is prepared 
and heated for 2 hours at 60-65*^0. There is then added, 
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over one hour, a solution of 10 parts of 30% ammonium 

hydroxide and 75 parts of water. The mixture is heated 

for 3 hours at 60-65**C, and then an additional 10 parts of 

30% ammonium hydroxide solution is added over 5 minutes. 
5 Upon heating for 2 more hours at 60-65^*0 and cooling, the 

desired magnesium oxide- sulfonate complex is obtained as a 

dark brown gel. 

Following the procedure of Example 1 and replacing 

magnesium oxide with an equivalent amount of 
0 metal-containing reagent (B-1) , other non-carbonated, 

hydrated metal-containing complexes are obtained. 

Exemplary reagents (B-1) are illustrated in the following 

Table: 



15 



Example 
6 
7 
8 
9 
10 



Reagent (B-1) 

^^2^3 
CU2O 

CaO 

ZnO 

Al (OH) - 



20 



25 



30 



35 



Example 11 

A neutral sodium sulfonate is prepared by reacting 
the alkylbenzenesulf onic acid of Example 1 with an 
equivalent amount of sodium hydroxide and then drying the 
resulting product- To this sodium sulfonate is added an 
equivalent amount of SiCl^ dropwise, with stirring. The 
silicon-containing composition is purified by washing with 
cold water. 

Example 12 

A reactor equipped with a stirrer, temperature 

monitor, heating means and cooling means is charged with 

85 parts of a paraffin wax (R3635) supplied by Moore & 

Munger Marketing, Sarnia, Ontario, Canada, 78 parts of a 

blend of linear and branched C^-, alcohols and C 

^lU — 24—40 
hydrocarbons (EPAL C2q^ alcohol. Ethyl) 83 parts of a 

synthetic high melting wax consisting of a mixture of 
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saturated straight chain hydrocarbons having an average 
molecular weight of 750 (H-1 Paraflint, Moore & Hunger, 
Inc) , 44 parts of a thermoplastic resin from polymerized 
mixed olefins and having an 1^ number between 75-85 (Super 
5 Sta-Tac 100^ Reichold Chemical), 7,0 parts of carbon 
black, 3.5 parts of a hindered phenol (Ciba-Geigy) and 25 
parts of mineral oil. The batch is maintained at 95-99 ®C 
during addition of the above ingredients. A nitrogen 
blanket is maintained throughout the reaction process. 

10 Magnesium oxide, 15 parts is added followed by mixing for 
0.25 hours, followed by the addition of 49 parts of a 
mixture of alkylbenzenesulf onic acids. The batch is mixed 
for 0.5 hours at 95**C, followed by the addition of 132 
parts of magnesixim oxide and mixing for one additional 

15 hour. Via subline, 27 parts of water is added over one 
hour. The reaction is exothermic and cooling is needed to 
maintain 9 5 - 9 9 ° C . Next , 126 parts o f the mixture of 
alky Ibenznesulf onic acids is added, the materials are 
mixed for 0.5 hours followed by the addition via subline 

20 of 23 parts of water over 1.0 hours. The reaction is 
slightly exothermic. The batch is mixed for one hour and 
then is blown with nitrogen at an increased rate to dry. 
The residue is filtered. The filtrate is the desired 
product . 

25 Example 13 

A reaction vessel is charged with 63 parts of "Epal 
20+", a solid mixture consisting predominantly of ^2^-^22 
linear and branched aliphatic alcohols and available from 
Ethyl Corporation; 83 parts of "Factowax R-143", a 

30 paraffin wax available from Standard Oil Company (Ohio) 
and melting at about 62*'C7 and 83 parts of "Bareco Polywax 
655", a polyethylene synthetic wax manufactured by 
Petrolite Corp. and melting at about 102 °C. The mixture 
is melted and 21 parts of magnesium oxide is added. As 

35 the mixture is agitated at 96-99^C, 235 parts of the 
alkylbenzenesulf onic acid of Example 2 is added. 
Following the sulfonic acid addition, an additional 185 
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parts of magnesium oxide is added at 96-99 Mixing is 
continued at that temperature for 2 hours and then 69 
parts of water is added over 2-1/2 hours at 9 9-102°C. An 
additional 76 parts of alkylbenzenesulf onic acid is added 
5 at 96-99**C and mixing is continued for 1-1/2 hours after 
which the mixture is heated to 143-149*^0 for 3 hours and 
blown with nitrogen to remove volatiles by distillation. 
The residue is the desired solid magnesium oxide- sulfonate 
complex. 

10 Preparation of the Compositions Comprising the Elastomer 
and the Non-carbonated Hydrated Metal-containing Complex 
The compositions of the present invention can be 
prepared using standard mixing techniques. The specific 
means by which the elastomer (A) is incorporated into 

15 component (B) is not a critical feature of this invention. 
For example, since component (B) is a liquid or 
semi-liquid (i.e., gel), it may be used as a carrier for 
component (A) . Component (A) is generally a solid at room 
temperature. However, it may be dissolved or dispersed in 

20 a solvent or other diluent, including any of the materials 
described as component ( B- 4 ) to form a s emi- solid or 
liquid material. Such a semi-solid or liquid material is 
readily mixed with component (B) . Alternatively, 
component (A) may be used in its solid form. In such a 

25 case, it is most conveniently employed in a shredded or 
cruitib form and is added directly, with stirring, over a 
period of time to component (B) , with heating, as needed, 
to prepare a homogeneous or a uniform heterogeneous 
mixture. 

30 When component (A) is a thermoplastic elastomer, the 

ingredients are blended together with heating and stirring 
until the thermoplastic resin is melted and dissolved into 
solution. Typically, heating to about 120 to about 150 °C, 
then holding at that temperature for 1-2 hours is 

35 sufficient to mcike a homogeneous mixture. 
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The compositions of this invention are useful as 
corrosion-resistant coatings for metal (e.g. , ferrous 
metal r galvanized, aluminum or magnesium) surfaces, 
especially in the nature of undercoats for automotive 
5 bodies , coatings for structural members such as automotive 
frames, and the like. They may be employed as such alone, 
in combination with other basic metal sulfonates and the 
like known to be useful in corrosion-resistant coatings, 
and/ or in combination with known adjuvants for such 
10 corrosion-resistant coatings such as acidic phosphate 
esters, resins, and waxes. Many of the suitable resins 
and waxes are the same as those described hereinabove with 
reference to component (B-4) ; they may be incorporated in 
varying amounts in the thickened complex but generally 
15 comprise a minor amount of the coating composition. U.S. 
Patent numbers 3,453,124 and 3,671,072 are incorporated by 
reference herein for their disclosures- of basic 
compositions and adjuvants useful in combination with the 
compositions of this invention. 
2 0 As mentioned, when other relatively inert components 

such as component (B-4) , described hereinabove, are used, 
they can be incorporated as part of component (B) , or may 
be present as, for example, a diluent for component (B) . 
Often, they are incorporated into the blend of components 
25 (A) and (B) as an additional ingredient. When the 
adjuvant is a reactive material such as the acidic 
phosphate esters, the adjuvant is advantageously added as 
a separate ingredient along with components (A) and (B) . 
The relative amounts of components (A) and (B) 
30 employed in the compositions of this invention are 
sufficient to prepare compositions which, when used to 
coat metals, provide a coating which has good 
handleability and good resistance to abrasion and impact. 
Generally, component (A) is used at about 0.25% to about 
35 25% by weight, often up to about 10%, more often from 
about 4% to about 7% by weight of the total composition. 
More than 25% by weight of component (A) may be used, but 
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no significant benefit is normally obtained by using such 
a large amount. The balance of the composition comprises 
component (B) and other ingredients which may be present. 
When other components are present ^ component (B) is often 
5 pre sent in amounts ranging from about 1 0 % to about 70%, 
more often from about 20% to about 40% by weight of the 
total composition . As mentioned hereinabove , other 
components such as waxes often are used with the 
compositions of this invention to provide improved 
10 performance. 

The following examples illustrate compositions of 
this invention. 

Example A 

A hot-melt coating composition is prepared by mixing 

15 for one hour at 120-150*'C, 630 parts of the composition of 
Example 12, 180 parts of a synthetic high-melting wax 
which is a mixture of saturated, straight chain 
hydrocarbons having an average molecular weight of about 
750 (Paraflint H-1, Moore & Munger Marketing), and 90 

20 parts of Elvr:c® 210, a thermoplastic elastomer which is a 
copolymer of ethylene and vinyl acetate (28% by weight 
vinyl acetate) . Elva^^ 210 is supplied by the DuPont 
Company . To thi s mixture is incorporated 100 additional 
parts of Paraflint H-1. 

25 Example B 

To a stainless steel beaker is added 1916 parts of 
the composition of Example 12. After heating the material 
to 120**C, there is added 750 parts blend oil. The 
components are blended followed by the addition of 1250 

30 parts Paraflint H-1 wax over 2 hours, with mixing. To 
this mixture is added over 25 minutes, 250 parts 
Kraton G1652, a triblock copolymer with polystvrene end 
blocks and a poly (ethylene-butylene) midblock, marketed by 
Shell Chemical Co. The temperature is increased to 130 °C 

35 during the addition, and to 14 3 ^'C over 0.5 hours after 
addition is completed. The mixture is held for 0.5 hours 
at 143 "^C. The materials are then cooled until used. 
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Example C 

A charge of 460 parts of the product of Example 12, 
300 parts of Paraflint H-1 wax and 180 parts of blend oil 
is heated, with mixing, to lOS^C, then to 130°C over 0.3 
5 hours. To this mixture is added, over 0.7 hours, 60 parts 
of Kraton G1726X, a thermoplastic elastomer supplied by 
the Shell Chemical Co, Kraton G1726X is primarily a 
styrene- (ethylene-butylene) diblock polymer. The mixture 
is stirred with heating at 140**C for 1.25 hours to prepare 
10 a uniform mixture. To 926 parts of this mixture is added, 
at 140**C, 55 parts of Kraton G1726X polymer. The 
materials are mixed for 1.25 hours at 140**C to prepare a 
uniform composition. The mixture is the desired product 
containing about 12% by weight of polymer. 
15 Example D 

A reactor equipped with a stirrer, theinnowell, 
Barrett trap and condenser is charged with 19 parts MgO, 
709 parts Paraflint H-1 wax, 141 parts R3635 paraffin wax, 
131 parts EPAL 20+, 380 parts mineral oil, 20 parts carbon 
20 black and 10 parts Irganox 1010, a hindered phenol 
oxidation inhibitor supplied by Ciba-Geigy. The materials 
are heated to 96 ''C, followed by addition of 230 parts of 
an alkylbenzensulfonic acid. The mixture is heated and 
stirred at 99^C for 0.5 hours. An addition of 174 parts 
25 of MgO is added, then the materials are heated for an 
additional 0.5 hours. Water, 66 parts is added dropwise 
over one hour at gS-lOO^'C. The mixture is heated for one 
hour at 99 °C, then stripped by nitrogen blowing at 2 cubic 
feet per minute over 2.2 hours to 138 *C. The mixture is 
30 then heated for 0.75 hours at 138 ^'C; a total of 23.4 grams 
of water is collected. The temperature is adjusted to 
127''C and 166 parts Kraton G1652 are added. The materials 
are heated to 143°C and held at 143-148^0 for 0.75 hours 
until solids are dissolved. The mixture is the product. 
35 Example E 

A blend of 444 parts of a non-Newtonian overbased and 
gelled calcium sulfonate, such as described in Quinn, U.S. 
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4,591^612, containing about 10% by weight of calcium, and 
having a penetration value according to ASTM-34 of 28 0 at 
251''C, with 1376 parts of mineral oil is prepared. The 
material is poured through a medium paint filter. To a 
5 1.5 liter stainless steel beaker is charged 435 parts of a 
product prepared in essentially the same fashion as that 
of Example 12 and 205 parts of the oil-gelled calcium 
sulfonate mixture described above. The materials are 
mixed at 99 ^C, then 20 0 parts of Paraflint H-1 and 100 

10 partis of Multiwax W145A (Witco) is added and the 
temperature is increased to 121 Kraton G1652 (60 
parts) is added and the temperature is increased to 143 
and then held at 143-147*'C for 0,5 hours until solids are 
dissolved- The resulting mixture is the product. 

15 For corrosion-inhibiting purposes, the composition of 

this invention may be applied to the metal surface by any 
ordinary method such as brushing^ spraying, dip-coating, 
flow-coating, roller-coating and the like, with heating if 
necessary (as to liquify a solid composition) . The 

20 viscosity of a thickened composition may be adjusted for 
the particular method of application selected by adding, 
if necessary, a substantially inert, normally liquid 
organic diluent such as those disclosed hereinabove. The 
coated metal surface may then be dried either by exposure 

25 to air or by baking, although drying frequently takes 
place without a separate drying step. If the coating 
composition is of a suitable viscosity to allow direct 
application to the metal surface, typically the 
consistency of a No. 1 or No. 2 grease, no solvent is used 

30 and no drying procedure need be followed. A more viscous 
grease can be diluted to produce a less viscous grease 
which is suitable for application as previously noted. 
The film thickness is not critical although a coating of 
about 50-20 00 mg. per square foot of surface in the case 

35 of an undercoat , and up to about 10,000 mg . per scmar e 
foot in the case of a coating for frames or other 
structural members, is usually sufficient to provide 
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adequate protection. Heavier coatings can be used if 
desired, but they normally contribute little in the way of 
additional protection. 

The performance of the compositions of this invention 
5 are evaluated according to accepted industry standards, 
for example. General Motors Corporation Material 
Specification 9985404, entitled "Compound, corrosion 
preventive, hot melt, black". This and other standards 
describe properties required such as color, density, 
10 thermal stability, hardness (ASTM D1321) , Gravelometer 
performance (SAE J400) , etc. 

While this invention is described with a nximber of 
specific embodiments, it is obvious that there are other 
variations and modifications which can be made without 
15 departing from -the spirit and scope of the invention as 
particularly set forth in the appended claims. 
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What is claimed is: 

1 1. A composition comprising: 

2 (A) an elastomer; and 

3 (B) at least one non-carbonated hydrated metal- 

4 contfaining complex of: 

5 (B-1) at least one metal-containing 

6 reagent; and 

(B-2) at least one acidic organic reagent 

8 or an ester or an alkali metal or alkaline earth metal 

9 salt thereof, wherein (B-1) is in stoichiometric excess to 

10 the acidic organic reagent or ester or alkali metal or 

11 alkaline earth metal salt thereof. 

1 2. The composition of claim 1 wherein component (A) 

2 is present in amounts ranging from about 0.25% to about 

3 10% by weight. 

1 3. The composition of claim 1 wherein the elastomer 

2 comprises a block copolymer. 

1 4, The composition of claim 1 wherein the elastomer 

2 comprises a thermoplastic elastomer. 

1 5. The composition of claim 3 wherein the elastomer 

2 comprises hard and soft regions. 

1 6- The composition of claim 5 wherein both hard and 

2 soft regions occur in single polymer molecules. 

1 7. The composition of claim 3 wherein the elastomer 

2 comprises at least 3 polymeric blocks. 
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1 8. The composition of claim 1 wherein the elastomer 

2 comprises a polymer substantially free of olefinic 

3 unsaturation . 

1 9, The composition of claim 1 wherein the metal 

2 comprises at least one member of the group consisting of 

3 alkaline earth metals, aluminum, titanium, zinc, boron, 

4 iron and silicon • 

1 10. The composition of claim 1 wherein the ratio of 

2 total equivalents, of metal to component (B-2) , calculated 

3 as the free acid, is at least 3:1, 

1 11. The composition of claim 1 wherein component 



2 (B-2) comprises a carboxylic acid, a sulfonic acid, a 

3 phenol , a pentavalent phosphorus acid , or an ester or 

4 alkali metal or alkaline earth metal salt of any of these, 

5 or mixtures thereof. 



1 12. The composition of claim 1 wherein (B) , the 

2 non-carbonated hydrated metal-containing complex further 

3 comprises 

4 {B-4) an organic carrier for (B-2) , the acidic 

5 organic reagent. 

1 13 . The composition of claim 1 wherein (B-2) is an 

2 oleophilic acidic organic reagent. 

3 14 . The composition of claim 1 wherein the 

4 composition is a hot-melt composition. 

1 15 . A composition comprising 

2 (A) an elastomer , and 

3 (B) at least one non-carbonated hydrated 

4 overbased metal-containing complex prepared by heating, at 

5 a temperature above about 3 0°C, a mixture comprising: 
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6 (B-l) at least one metal-containing 

7 reagent selected from the group consisting of metal 

8 hydroxides, metal oxides, hydrated metal oxides and metal 

9 alkoxides; 

10 (B-2) at least one acidic organic reagent 

11 comprising a carboxylic acid, a sulfonic acid, a phenol, a 

12 carbon acid, a pentavalent phosphorus acid, or an ester or 

13 alkali metal or alkaline earth metal salt of any of these, 

14 or mixtures thereof; and 

15 (B-3) water, if necessary to convert a 

16 substantial proportion of component (B-l) to metal 

17 hydroxide or hydrated metal oxide; 

18 the amount of water present, if any, being at least 

19 sufficient to hydrate a substantial proportion of 
2 0 component (B-l) calculated as metal oxide • 

1 16. The composition of claim 15 wherein component 

2 (A) is present in amounts ranging from about 0.25% to 

3 about 10% by weight. 

1 17 . The composition of claim 15 wherein the 

2 elastomer comprises a block copolymer. 

1 18. The composition of claim 15 wherein the 

2 elastomer comprises a thermoplastic elastomer, 

1 19. The composition of claim 17 wherein the 

2 elastomer comprises hard and soft regions . 

1 20. The composition of claim 19 wherein both hard 

2 and soft regions occur in single polymer molecules. 

1 21. The composition of claim 17 wherein the 

2 elastomer comprises at least 3 polymeric blocks . 
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1 


22. 


The 


comDosition of claim l"? wh*»T-<a-5n +-ho 


2 


elastomer 


(A) 


comprises at least one member of the group 


3 


consisting of 




4 




(a) 


copolyether— ester elastomers. 


5 




(b) 


olefin— ester elastomers / 


6 




(c) 


styrenic elastomers, 


7 




(d) 


olefin copolymer elastomers. 


8 




(e) 


diene-olefin elastomers. 


9 




(f) 


copolyester elastomers. 


10 




(g) 


polyurethane elastomers. 


11 




(h) 


polyether elastomers. 


12 




(i) 


polyester-amide elastomers. 


13 




(j) 


ole£xn~maleic anhvdride elastotn<»T-e: 


14 




(k) 


styrene-maleic anhydride elastomers , and 


15 




(1) 


alloy elastomers comprising at least one 


16 


member of 


the 


group of elastomers (a)-(k). 


1 


23. 


The 


composition of claim 15 wherein the 


2 


elastomer 


comprises (c) , a styrenic elastomer wherein said 


3 


styrenic 


elastomer is a block copolymer containing 


4 


polymeric 


styrene or polymeric alpha-methyl styrene blocks 


5 


separated 


by 


polymeric diene or polymeric lower-olefin 


6 


blocks. 






1 


24. 


The 


composition of claim 23 wherein the 



2 elastomer comprises polymeric styrene blocks and polymeric 

3 conjugated diene blocks, 

1 25 • The composition of claim 24 wherein the 

2 elastomer is substantially free of olef inic unsaturation. 

1 26. The composition of claim 23 wherein the 

. 2 elastomer comprises polymeric styrene blocks and 

3 CO- (polyethylene-polybutylene) blocks. 
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1 27 • The composition of claim 15 wherein the 

2 elastomer is (e) a diene-olef in elastomer comprising 

3 polymeric isoprene and polymeric isobutylene blocks. 

1 28 . The composition of claim 15 wherein the 

2 elastomer comprises a polymer siibstantially free of 

3 olefinic un saturation. 

1 29. The composition of claim 28 wherein the polymer 

2 is hydrogenated . 

1 30. The composition of claim 15 wherein (B) , the 

2 non-carbonated hydrated overbased metal-containing complex 

3 further comprises 

4 (B-4) an organic carrier for (B-2) , the acidic 

5 organic reagent. 

1 31. The composition of claim 15 wherein the ratio of 

2 total equivalents of metal in the mixture to component 

3 (B-2) f calculated as the free acid, is at least 3il. 

1 32. The composition of claim 15 wherein the amount 

2 of water (B-3) present is from about 0.7 to about 3 moles 

3 per mole of metal-containing reagent (B-1) . 

1 33. The composition of claim 15 wherein (B-2) 

2 comprises at least one alkylbenzene sulfonic acid. 

1 34. The composition of claim 30 wherein (B-4) 

2 comprises a member of the group consisting of 

3 substantially inert normally liquid diluents, crystalline 

4 waxes / non-crystalline waxes , waxy alcohol mixtures, and 

5 resins. 

1 35. The composition of claim 15 wherein the metal in 

2 the metal-containing reagent (B-1) comprises at least one 
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3 member of the group consisting of alkaline earth metals, 

4 aluminum, titanium, zinc , boron, iron and silicon, 

1 36. The composition of claim 35 wherein the metal in 

2 the metal-containing reagent (B-1) comprises an alkaline 

3 earth metal. 

1 37. The composition of claim 35 wherein the alkaline 

* 2 earth metal is magnesium, 

m 

1 38. The composition of claim 37 wherein (B-1) 

2 comprises light magnesium oxide. 

1 39. A hot melt composition comprising 

2 (A) a thermoplastic elastomer and 

3 (B) at least one non-carbonated overbased 

4 magnesium complex prepared by heating at a temperature 

5 within the range of 40**C to about 120** C 

6 (B-1) magnesium oxide, 

7 (B-2) an alkylbenzene sulfonic acid, 

8 ( B-3 ) water , and 

9 (B-4) a mixture comprising at least one 

10 wax, mineral oil and a waxy alcohol mixture; 

11 the ratio of (A) to (B) being from about 3% to about 7% by 

12 weight of (A) and from about 97% to about 93% by weight of 

13 (B) ; the ratio of equivalents of (B-1) to (B-2) , wherein 

14 (B-2) is calculated as free acid, being between about 5:1 

15 to about 25:1, the ratio of (B-3) to (B-1) being between 

1 6 about 0.7:1 and 3.0:1, and the weight ratio of component 

17 (B-4) to component (B-2) being at least about 0.5:1. 

1 40. A metal object coated with the composition of 

2 claim 1. 

1 41. A metal object coated with the composition of 

2 claim 15. 
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1 42. A metal object coated with the composition of 

2 claim 39. 

1 43. A method of coating metal surfaces to retard 

2 corrosion thereof which comprises dipping the metal 

3 surface to be protected into a liquid hot-melt composition 

4 comprising the composition of claim 1. 

1 44. A method of coating metal surfaces to retard 

2 corrosion thereof which comprises dipping the metal 

3 surface to be protected in a liquid hot-melt composition 

4 * comprising the composition of claim 15. 

1 45. A method of coating metal surfaces to retard 

2 corrosion thereof which comprises dipping the metal 

3 surface to be protected in a liquid hot-melt composition 

4 comprising the composition of claim 39. 

1 46. A method of coating metal surfaces to retard 

2 corrosion the3?eof which comprises flooding a liquid hot 

3 melt composition comprising the * composition of claim 1 

4 onto the metal surface. 

1 47. A method of coating metal surfaces to retard 

2 corrosion thereof which comprises flooding a liquid hot 

3 melt composition comprising the composition of claim 15 

4 onto the metal surface. 

1 48. A method of coating metal surfaces to retard 

2 corrosion thereof which comprises flooding a liquid hot 

3 melt composition comprising the composition of claim 39 

4 onto the metal surface. 



INTERNATIONAL SEARCH REPORT 

InUrnatJonal Apoiicatlon No PCT/US 89/03254 



U CtASSIFICATIOW OF 3U8JgCT MATTER (If wrai claoifieaHon aymbott aopiy, indicaf ail) • 
Accordino to Intarnationai Patent Claaaincatlon (IPC) or to both National Clasaifieation and IPC 

IPC4: C 09 D 5/08, B 05 D 7/14 



11. FIELDS S5ARCHSD 



Minimum Ooeurnaniation Saarchad » 

OaaaificaUon 3r»tarw i CI««afflcaUon Symfaolt 



IPC4 I B 05 D; C 09 D; C 23 F 

OoeunMntatlon S««rehad othar than Minimum OocumantBtlon 
to tho Extant that aueh Ooeumanta aro Jneludad In tha Ralda Saarehad * 



III. DOCUMENTS CONS10ERC0 TO BE RELEVANT* 



Calagory * 


1 Citation of Document, i* with indication, whara approorlata. of tha ralavant paaaagaa 


Rtlavant to Claim No. •* 


A 

A 


US, A, 4253976 (JOHN FORSBERG) 
3 March 1981, see column 16; 
abstract; claims 1-19 


1-48 


A 


US, A, 4260500 (JOHN W. FORSBERG) 
7 April 1981, see column 20; 
abstract; claims 1-25 


1-48 


A 


US, A, 4264363 (LEONARD S. CECH) 
28 April 1981, see abstract 


1-38,40, 
41 


A 


US, A, 4057529 (LEO ET AL) 8 November 1977, 
see abstract; claims 1-38 


1-38 


* Spacial eataooriaa of cit*d documanta: 

"A" documant dafinlng tha ganaral atato of tha an which la not 
cenaidorad to ba of pameular ralavanca 

aartiar documant but publiahad on or aftar tha intarnationai 
filing data 

"L- documant which may throw doubta on priority clalm(a) or 
wnich la otad to aatabltah tha publication data ol anothar 
citation or othar aoacial raaaon (aa apacifladi 


"T** later document publiahad after the International fifing data 
or priority data and not in conflict with tha application but 
cited to undaratand tha principle or theory undorlying tho 
invention 

"X** documant of particular ralavanca; tho elalmad Invantlen 
cannot ba conaidarad novel or cannot ba conaidarad to 
involve an Inventive atep 

"Y** document of perttcular refevanca;' the claimed Invention 
cannot be conatdered to involve an Inventive atep whan th« 
document la comblnod wtth one or mora othar auch docu- 
menti. luch combmation being obvioua to a paraon aktiled 
In the art. 

"A** document member of the aama patent family 


"O" document referring to an oral dlacloeure. usa, exhibition or 
Other meana 

"P" documant published prior to the intarnationai flting data but 
later than the priority data claimed 


IV. CERTIFICATION 


Data of tha Actual Completion of tha Intarnationai Search 

24th October 1989 


Data of Mailing of thia Intarnationai Search Report 

07.11.89 


Intarnationai Searching Authonty 


signature of Authorlud-Omnr 






EUROPEAN PATENT OFFICE 




T.K. WILLIS 



Form PCT/ISA/210 rtacond ahaat) (January 1985) 



Qnn:>77ftAi I > 



Int«m«tlanal Aepilcailon No. PQJ/US 89/03254 



III. DOCUMCNTS CONSIOCIteO TO BC RELEVANT (COMTINUEO FKOM THE SECOND SHEET) 




j Citation or Oocurrwnt. with indicatton. wtiar» cppropnaM. of ttM raMvant passagaa 


j Raltvant to Claim No 


A 


j 
i 

1 EP, Al, 0108953 (N.L. KIMES ASSOCIATES, INC] 
23 May 1984, see abstract 


1-38 


A 


Dialog Information Services, File 351, 

World Patent Index 81-89, Dialog acce- 
ssion no, 88-202093/29, Bridgestone 
Tire KK: "Rubber compsn. for coating 
steel - obtd. bv blending divalent metal 
complex salt of e.a. cobalt and 2 car- 
boxvlic acids into natural and/or synt- 
hetic poly visoprene rubber", 
JP 63139970, A, 880611, 8829 (Basic) 


1 



Form PCT tSA/210 (iztra ihaat) (January 1 9«S) 



>iSDOCID: <WO 900277aA1_l_> 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. PCT/US 89/03254 



SA 30298 

This annex lii^ts the patent family memhcrc relating to (he potent documents riterf in the ahove-nien(i«npH internAtinnni .search report. 

The mcmhcr^ arc as eonfainrri in the Fjiropcan r'alcnl Office KDP fil« «n ^4 /09 / 89 

The r«rnpean Patent Offiee is in na ivay h'ahle for the«c pnrtiriilane Hhich arc merely given for the pnrpn«;e of iniArmannn. 



Patent document 
ciferi in search report 


Pnhliratian 


Patent ramtly 
mrmhrr(«) 


Puhliratinn 
date 


US-A- 4253976 


03/03/81 


WO-A- 

FR-A-B- 

US-A- 


80/01807 
2449693 
4322479 


04/09/80 
19/09/80 
30/03/82 


US-A- 4260500 


07/04/81 


WO-A- 
FR-A-B- 
US-A- 
CA-A- 


80/01806 
2449694 
4322478 
1137462 


04/09/80 
19/09/80 
30/03/82 
14/12/82 


US-A- 4264363 


28/04/81 


NONE 






US-A- 4057529 


08/11/77 


NONE 






EP-Al- 0108953 


23/05/84 


JP-A- 
US-A- 


59108756 
4475949 


23/06/84 
09/10/84 



For more dctaik ahotit this annex : .cee OfHeial .IniirnnI of ihe Fiiropean Patent Office, No. I2/R2 



